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(S) Processing system. 

@ A processing system includes a processing 
i chamber,, a. circulating device, for purifying an 
insidjB ambience gas of the, processing chamt>er 
and for circulating the punfied gas back into the 
processing chamber, a meas;uring device jor 
measuring the purity of the ambience gas; -^ind 
an adjusting device for adjusting the purifi-* 
cation capacity of the^ purifying device in ac- 
cordance with an. output of the measuring 
device. In another form, a processing system 
includes a first processing chamber In which a 
first process is to be perfonned therein, a sec- 
ond processing chamber in -which a second 
process, is to be performed therein, and a device 
for introducing an ambience gas, having been 
used in said first processing chamber for the 
first process, into the second chamber for reuse 
thereof. The gas subsequently used in the sec- 
ond chamber is introduced back into the first 
chamber for reuse of the gas. At least a portion 
of the circulated gas is purified to improve, its 
purity. A purity sensor detects the purity of gas 
discharged frorn the second chamber and, in 
accordance with the det ction, the capacity of 
gas purification is adjusted. 
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FIELD OF THE INVENTION AND RELATED ART 

This invention relat s to a processing system 
suitable for semiconductor device manufacture, for 
example. 5 

X-rays which are considered effective as expos- 
ure light for an exposure apparatus are attenuated 
considerably by atmosphere, for example, arid forihis 
reason, usually X-rays are introduced into an expos- 
ure chamber through a beam duct having an ultra high io 
vacuum maintained therewithin. The exposure cham- 
ber serves to prevent attenuation of the X-rays and, 
on the other hand, it is a reduced pressure chamt>er 
having an inside reduced pressure ambience. filed 
with a helium gas, for example, for atfcelerating heait 15 
radiation from a wafer or a mask/ The pressure or 
temperature of this reduced pressure ambiance or the 
purity of the helium gas ls'cbntrblle(d^yery^^^ 
as to prevent any change in intensity of the X-rays at 
the surface of a wafer to be exposed. 20 

Particularly, the purity of heliijm gas might b6 de- 
creased by any leakage due to the degree of gas- 
tightness of the phamtier, leakage of a gas into the 
chamber through an inside wall of the chamber or 
from air bearing means, for example, used in a mask; 25 
holding device or a wafer positioning stage device; In 
ord r to dilute such impurity gas to keep this helium 
gas purity within the reduced pressure chamber n6^ 
lower than 99.9%, for example, it is necessary to con- 
tinuously supply a high purity helium gas of a purity 30 
not lower than 99.9999% into the reduced pressure 
chamber. 
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As described, helium gas of high purity has to be 
supplied continuously. Also, the helium gas to be sup- 
plied is for use in the exposure chamber only. Thus, 
th efficiency of use of helium gas is quite low. Also, 
consumption of a large quantity of expensive helium 40 
gas directly results in increased running cost. 

It is accordingly an object of the present invention 
to provide a processing system by which the efficien- 
cy of use of ambience igas Is improved and by which 
the running cost is reduced considerably. 45 

In accordance with an aspect of the present in- 
vention, to achieve this object; there is ^ptovided a 
processing system, comprising; a processing chanrv- 
ber; circulating means for purifying an Inside arribir 
ence gas of [said processing chamber and fdr birbulSatr \ so 
ing the purified gas back into'sald processing chajfn- 
ben measuring means for m asuring the purity of the 
ambienc gas; and adjusting means for adjusting the 
purification capacity of said purifying means in accor- 
dance with an output of said measuring meians. 55 

In accordance with another aspect of the present 
invention, there is provided a processing system, 
comprising; a first processing chamber in which a first 



process is to be performed therein; a second process- 
ing chamb r in which a second process is to be per- 
formed therein; and means for introducing an ambi- 
ence gas. having been used in said first processing 
chariiberforthe first process, into said second cham- 
ber for reuse thereof. 

These and other objects, features and advantag- 
es of the present invention will bbcohie iinbr^ appa- 
rent upon a consideration of the following description 
of the preferred embodiments of the present inven- 
tion taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic view of a processing Sys- 
tem according to a first embodiment of the present |n- 
!vention. . 'j" -^y-- '^ ' 

Figure 2 is a schematic view of a modified form 
of the processing systemipf the Figure 1 en;tbpdiment. 

Figure 3 Is a schematic view of a processing Sys- 
tem according to a second emtodiment of the present 
invention. ■ 

Figure 4 is a flow chart of semiconductor device 
manufacturing processes. 

Figure 5 is a flow chart of a wafer process of the 
processes of Figure 4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[Embodiment 1] 

Figure' 1 shows an exposure process system 
whibh is a processihg^system accbrding'to a f iret^'ern- 
bb^inient pf the preserif invent ' * 

; . Reduced pressure chamber accbmmpdates 
therein a-^^wafer ^positioning stage: (substrate holding 
means) 21^ and a mask holding device^ 22. Thfe re- 
duoejd pre^ssuire chamb^^ is provided with ia b^^am 
ducr2 'for,;^ th<^, risduced ,,F)res^^ 

chamber 1^ Xrrays prpdiiped by a light source S such 
as a synchrotron radiation X-^ray source, for example, 
while maintaining an ultra high vacuum state; 

The reduced 'pressure chamber 1 i^ fiJHrtKer pro- 
vided with "a berjrtliurh windovir 3 for iritercisptirig the 
reduced, pressure inside ambience of the reduced 
pressure chamber 1 from the ultra high vacuum am- 
bience! within the beam duct' 2; The X-rays advancing 
along |the;bearhi duct 2 and 'iritrpduced through the 
beryllium wincj^^^^^ into the reduced press^^^ 
ber 1, impinge pn a niask:^^ held by the rna'sklholding 
device 22. and subsequently on a wafer (substrate) 
24 held by the wafer positioning stage 21. whereby 
exposure of the wafer is performed. 

For controlling the reduced pressure inside ambi- 
ence of the reduced pressure chamber 1, the proc- 
essing system is provided with a first evacuation line 
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4 for evacuating the reduced pressure chamber 1 to 
a predetermined vacuum degree (e.g., 0.13 Pa 
(1x10-3 Torr)) after the wafer or the mask is intro- 
duced into tlie reduced pressure chamber. The proc- 
essing system is further provided with a second evac- 
uation line (evacuation means) 6 for adjusting, after 
the predetermined vacuum degree is reached in th<e 
reduced pressure chamber 1, the vacuum degree 
within the reduced pressure chamber 1 on the basis 
of an output of a pressure; sensor 5. The processing 
system is further provided with a helium gas supply 
line 7, which serves as ambience gas supplying 
means and also as evacuation and circulating means, 
for supplying a helium gas (ambience gas) into the re- 
duced pressure chamber 1. 

The, first evacuation lin^ 4 has a first vacuum 
pump 4a and an openabte/cipsable valve 4b. The sec- 
ond evacuation tine 6 has a second vacuum pump 6a, > 
a flow rate controlling valve 6b and a, controller 6c 
therefor. The controller 6c serves to control the f|o\y 
rate controlling valve 6b on the t)asis of an output of 
the pressure sensor 5, to thereby adjust thje degree of 
vacuunri inside the reduced pressure charnber 1 . The 
helium gjas.supply line 7 has a compressor 7a for col- 
I cting a discharged gas from the second evacuation 
line 6, ^n^ a reservoir 7t? connected thereto. , 

The hejium gas stored in the reservoir 7b is tem- 
perature adjusted by, means of a constant-tenripera- 
ture vessel 7c to a pre^determined ternperature, and 
the thus temperature, adjusted helium gas is intro- 
duced into the reduced pressure^ chamber 1 through , 
a first helium gas introducing line 8 having an open- 
able/clpsabie valve 8a or a second helium gas intro- 
ducing line 9 haying a flow rate controlling valve 9a. 

In operation, the reduced pressure chamber 1 is 
evacuated by the first, evacuation line 4 to a predeter- 
mined vacuum level. Then, the valve 8a of the first 
helium gas introducing line 8 is opened, and a rela-; 
lively large quantity of hejium gas is supplied into the 
reduced pressure chamber 1 until the, inside anribi^ 
ence gas of the chamber 1 reaches a predetermined 
ambience pressure, for example, 20000 . Pa (150 
Torr). Thereafter, the valve 8a of the first helium gas 
introducing line 8 Is closed. Then, the flow rate control 
valve 9a,of the second helium gas introducing line 9 
is opened,, and. while adding a predetermined flow 
rate of helium qas, the vacuum degree of the reduced 
pressure chaniber 1 is adjusted by mearis of the sec- 
ond evacuation line 6 so at to maintain the predeter- 
mined ambience pressure mentioned above. Under 
the control of the reduced pressure inside ambience 
of the reduced pressure chamber 1 in the manner de- 
scribed above, the exposure process of a wafer 24 
starts. . 

During the exposure process of the wafer 24, the 
purity of the helium gas inside the reduced pressure 
chamber 1 may reduce due to any impurity gas.leaked 
from the air bearing means of the wafer positioning 



stage 21, for example. In consideration of this possi- 
bility, adjustment of vacuum level through the second 
evacuation line 6 and replenishment of helium gas 
through the second helium gas introducing line 9 con- 

5 tinue. Here, the helium gas (exhaust gas) discharged 
from the reduced pressure chamber 1 through the 
second evacuation line 6, is collected by the compres- 
sor 7a into the reservoir 7b. 

The collected helium gas is circulated back into 

10 the reduced pressure chamber 1 , together with the 
helium gas having been reserved rn thereserveir 7b. 

Provided between the reservoir 7b and the con- 
stant temperature vessel 7c of the helium gas supply 
line 7 a helium gas purifying branched line 10 which 

15 serves as purity adjusting means, for purifying a por- 
tion of the helium gas supplied from the reservoir 7b 
to a high purity, and for flowing the purified gas, to- 
gether with the rernaining helium gas, into the con- 
sitant temperature vessel 7c. This helium gas purify- 

20 Ing line 10 has a helium gas purifier 10a and a flow 
rate control valve 10b. 

The purifier 10a may have a filter, for example, 
for trapping gas molecules of active gas and for pass- 
ing only inactive gas, to thereby purify the helium gas 

25 (inactive gas). 

The second evacuation line 6 is provided with a 
purity sensor (purity detecting means) 11 for measur- 
ing the purity of helium gas discharged from the re- 
duced pressure chamber 1. The flow rate control 

30 valve 10b of the helium gas purifying line 10 is pro- 
vided with a controller 10c which is controlled in re- 
sponse to an output of the purity sensor 11 , to change 
the flow rate of helium gas to be branched into the 
purifier 10a. 

35 Namely, since the helium gas to be supplied to 

the reduced pressure chamber 1 from the reservoir 
7b of the helium gas supply line 7 contains hejium gas 
as collected from the second evacuation line 6, at 
least a portion thereof is directed to the purifier 10a 

40 for purification thereby to improve the purity of the 
gas. The.thus purity improved gas Js then; introduced 
into the reduced pressure chamber 1 . 

The purity of the helium gas within the reduced 
pressure chamber 1 may.be measured by means of 

45 the purity sensor 11 , provided in a portipri of the sec- 
ond evacuation line.6, and the propqrtiori of the heli^ 
um gas to be purified by the purifier 10a may be 
changed in accordance with an. output of the purity 
sensor 11 to adjust the purity of the helium gas just 

50 going to be replenished into the reduced pressure 
chamber 1. This allows extremely precise and quick 
control of the purity of the helium gas within the re- 
duced pressure chamber 1 . 

The purity sensor 11 may comprise, for example. 

55 a sensor for directly detecting the gas purity or a sen- 
sor for measuring the temperature and sound speed 
in a gas to thereby indirectly detect the purity thereof. 
Any type of sensor may be used. 
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The h Hum gas purifying branched line 10 may 
be provided in any portion of the line for collecting the 
helium gas frorh the second evacuation line 6 and for 
circulating It back to the helium gas supply line 7. For 
example, as shown In Figure 2, a heliunni gas purifying 5 
branched line 20/whlch hasa purifier 20iEi and a flow 
rate control valve 20b, similarly to the helium gas pur- 
ifying branched line 10 of this embodiment; may be 
provided between the second vacuum pump'6a and 
the compressor 7a. 

In accordance with this embbdiiniBnt of the pres- 
ent invention, as described hereinbefore, the helium 
gas discharged from the reduced pressure chamber 
Is collected arid reused. This effectively reduces the 

quantityofhelium consumption aswell as therunhing is 
cost. ... - 

Additionally, the purity of helium ga^ discharged 
from the reduced piressure chamber may be directly 
measured so that any change in purity of the helium 
gas within the reduced pressure: chamber can be de- 20 
tected. On the basis of this detection, the purity of hel- 
ium gas to be replenished into the reducJ9d pressure 
chamber may be changed. Thus; In that occasion. It 
Is assured to control the purity of helium gas within 
the reduced pressure chamber extraordinarily pre- 25 
cisely. This is effective to accbrinplish steble X-ray in- 
tensity and thus high precision X-ray lithography. 
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Referring now to Figure 3, a second embodiment 
of the present invention will be explained. In this eni- 
bodim nt, the invention is applied to ah automated 
semiconductor device manufacturing line. 

In Figure 3, a first chamber (exjposure chamber) 35 
101 accommodates therein a wafer positibnihg stage 
(substrate holding means) 121 and a mask holding 
device 122. There is a beam line 1 02 fbr Iritroducirig, 
into the firist chambei- 1 , radiation X-rays produced by 
a radiation source S such as a synchrbtron radiation 40 
source, for example, while ret^ihinig an ultra high vsi- 
cuum. Also, there is ah X-ray transmission window 
1 03 for isolating reduced pressure inside ambience of 
the first chamber firom the ultra high V 
ambience ofthe beam line 1 02. ^ ■ 45 

The X-^rav* advaricing'alohg the beam line 102 
and intrbdiiCed through the X-iray Iransinissibh win- 
dow 103 into the f irst chamber '!, 'impirige on a mask 
1 23 held by the mask holding device 122 and then on 
a wafer (substrate to b^^ texposdd) 124 placed on the so 
wafer positioning stage 121 , by wliich ex 
wafer is performed. The radiation used forthis expos- 
ure process may comprise vacuum ultri^violet rays, 
for example, and it is not limited to X-rays. 

On the other hand, there is a second chanriber 55 
130 in which a coater developer is accommodated. 
More spedflcaHy, a coater 131 for performing a resist 
coating process to a wafer as welf as^ developer 1 32 



for performing a developing process to a wafer (after 
the exposure process), are accommodated in one 
and the same chaml>er. 

Further, there is an In-line interface 133 fortrans- 
fer of a wafer between the first chamber 101 arid the 
second chamber 130. Autonlated guided vehicle line' 
(AGV liney 1 34 is coupled to the second chamber 1 30, 
for conveyance of a wafer between the second cham- 
ber 1 30 and any other processing device. 

In the manufacturing line of the structure descri- 
bed above, a wafer having been conveyed along the 
AGV line 134 moves along a line A in Figure 3: that 
is, it moves through the coater 131 in the second 
chamber 130 and the irvline interface 133 and then 
Into the exposure unit (first chamber) 101. After the 
exposure procesis is cbnripieted; the wafer moves 
along a line B In Figure 3: th^t is it moves but of the 
first chambbr 1 01 arid thrbusjh the in-line interface 
133 and the developer 132 ibf the secorid chamber 
130, and thbri onto the AGV lirie 134. 

The present embodiment may be used with, as a 
resist (photosensitive miaterial) to be applied tb a wa^' 
fer, a chemical amplification type resist havih^ high 
resolution.' Since however such chemical amplifica- 
tion type resist easily oxidized in air and the resolu- 
tion orsensitivity changes easily, In this embbdiment 
all of the first chariiber lot, the second chamber 130 
and the in-line interface 1 33 arefilled with heliurri gas 
(inactive gas) for' prevention of oxidation. 

Next, details bf an air conditioning system of this 
embodimbrit will be described. 

Coupled to thef irst chamber 101 ar^ a f iret ev^c^ 
uation line 104 for discharging gases In the charriber 
out of the chamber, iand ^ second evacuatidri line 1 06 
fbr fine adjustment of the reduced pressure level bf 
the chaml>er: The first evacuation line 104 is eqliip-^ ' 
ped with a firsrvacuurri puririp 104a and an bpen- 
able/dbsable valve 104b. The second evacuatibri line 
106 is jfirovkJed wlth^^ 

and a flow ratb bontrol v^lve lOiSb. Controller ibSc 
serves to cbritrbl the f lovv rslte conti-6l valve foeb ori^ 
the basis of a detection bUtpLit of a pressure sensor 
1105 which serves to detect the inside pressure of the 
first chairtber 101. 

Also cbupied to the first chamber 101 are a first 
helium gas introducing line 113 with an bperi- 
able/doisable valVe' 113b, for supplying high purity 
helium gais into the first chariiber 101. and a secorid 
helium gas 'mtroducing line 114 having a flow 'rate 
control valv^ li4b Whose degree of bpbning is adjust- 
able. ' 

In operation, the first Chamber 101 is ieviacuated 
through the first evacuation line 104 so th;at a prede- 
termined vacuum level is provided therein. After this, 
the valve 113b of the first helium gas introducing line 
113 is bpened, and a relativ ly large quantity of heli- 
um gas is supplied into the first chamber until a pre- 
determiried reduced pressure (e.g., 20000 Pa (150 
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Tonr)) is provided in the chamber. Then, the valve 
113b is closed. 

The purity of helium gas within the first chamt>er 
101 may reduce, due to mixture of an outside air 
leaked from any. charnber wall junction, for example, 5 
or leakage of impurity gas from air bearing means of 
the wafer positioning stage 121, Jor. example. This 
causes degradation of exposure precision. In this em^ 
bodiment, In consideration thereof^ evacuation^ 
through the second evacuation line 106 and supply ; io 
(replenishment) of helium gas through the second 
helium gas introducing line 1 14 aire continued to keep 
the helium purity npUpwer than 99.9% , . 

The heHum gas discharged out of the first chanrv 
ber by the second eyacuatipn line 106, is compressed- is 
by a compressor 107a and is collected Into a reservoir 
107b. The .helium gas supplied if rom this reservoir 
1 07b is purified by a filter 1 07c. removing any im pur- ,v 
Ities. Then, the pressure is reduced by. a regulator 
107d. Subsequently, through a heljum supply JIne 20 
107, the, helium gas Is introduced into the second 
chamber 1 30. The f i Iter 1 07c comprises a fine particle 
filt r for removing fine partides in the^.gas such- as 
dust rotherforeign particles, jand a chemical filter for 
removing chemical substances such as Amine, for ex- 25 
ample. , ^ . 

Resist coating process or developing. process to 
be perfomied in the second charrtber,1^30 does not < 
n ed helium gas of high purity, as compared with sthe 

xposure process to be performetd in the first chanrv, 30; 
b r 101 . Thus, the exhausted gas f rpmfthei irst cham- . 
b r is introduced into the second chamber 130 with- 
out purification. When the resist coating process with 
the coater 131 or the developing process through the 
d veloper 132 is to be performed, the inside ambi- 35 

nee of the second chamber 1 30 is maintained at an 
atmospheric pressure or a reduced pressure. 

Evacuation line 109 from the second chamber 
130 is equipped with a vacuum pump 109a for evac- 
uating the second chamber 130, a cqrnpressor ll la 40 
for compressing the discharged helium gas. and a re-.;, 
servoir 111 b connected thereto. The discharged heli- 
um gas is stored into the reservoir 11 lb. The, .helium 
gas supplied fronri this reseryoir 111 b is purified by a 
filter 111c, removing any impurities. The purified. heh 45 
ium gas is then temperature adjusted by a cpnstant 
temperature vessel 11 1 d, to a predetermined temper- 
ature. The filter 111c comprisesa fine particle ^filter t 
for removing fine particles in the , gas such as dust or 
other foreign particles, and a chemical filter for »re- 50 
moving chernical substances such as Amine, for ex^ 
ample. 

Provided between the reservoir 111b and the 
constant temperature vessel Hid is a.hetiumgas pur- 
ifying branched line 112 which serves to purify a por- 55 
tion of the helium gas supplied from the reservoir 
111b, to a predetermined high purity, and direct the 
purified gas into the constant temperature vessel 



111d. This gas purifying line 112 is provided with a 
helium gas purifier 112a and a flow rate control valve 
112b. 

The purifier 112a may comprise, for example, a 
filter for trapping gas molecules of active gas and for 
passing only inactive gas, to thereby improve the pur- 
ity of helium (inactive gas). The helium gas having 
been used in the second chamber 130 and being cir- 
culated, has a lowered purity having been reduced by 
performance of the processes in the first and second 
chambers. Thus, by means of the filter 111c and the 
purifier 112a, the cleanness and gas purity of the hel- 
ium are improved and, after this, the helium is sup- 
plied again into the first chamber. 

Evacuation line from the second chamber 130 is 
provided with a purity sensor 110 for measuring the 
purity of the discharged helium gas. Controller 112c 
serves to control the degree of opening of the flow 
rate control valve 112b in accordance with a detection 
output of the purity sensor 110, to change the flow 
rate of helium gas to be branched into the purifier 
112a to thereby change the purification capacity of 
the purifying means. This allows very precise and 
quick control of the purity of heliunri gas to be supplied 
into the first chamber 1 01 , which chamber needs pre- 
cise purity control. The purity sensor 110 may com- 
prise, for example, a sensor for directly detecting the , 
gas purity or a sensor for measuring the temperature 
and sound speed in a gas to thereby indirectly detect 
the purity thereof. Any type of sensor may be used. 

The foregoing description has been made to an 
example wherein the first chamber is a chamber for 
an exposure apparatus and the second chamber is a 
chamberfor a coater and developer. However, a sem- 
iconductor manufacturing line may include, in addi- 
tion to these processing devices, a sputtering device, 
a CVD (chemical vapor deposition) deyice, an epitax- 
ial device, a diffusing devicei, an annealing device, 
and/or an inspecting device, for example. Like the 
embodiment described above, the invention is appli- 
cable also to these devices. Namely, the first and sec- 
ond chambers may be used for any combination of an 
exposure apparatus, a coating device, a developing 
device, a sputtering device, a CVD device, an epitax- 
ial device, a diffusing device, an annealing device 
and an inspecting device. Alternatively, the first and 
second chambers may be used for the same devices. 

In any case, by introducing an ambience gas 
used in the first chamber into the second chamber 
and by introducing, again, the ambience gas subse- 
quently used in the second chamber back into the first 
chamber, effective use of gas is assured. Here, the 
device in the first chamber may preferably be one that 
needs higher cleanness and higher gas purity, as 
compared with the device in the second chamber. The 
ambience gas is not limited to helium (He). Inactive 
gas such as nitrogen (N2) or argon (Ar), for example, 
may be used. 
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This mbodiment of the present invention pro- 
vides advantageous results examples of which are as 
follows. 

Exposure process to be performed in the first 
chamber 101 needs an ambience gas of higher clean- s 
ness and higher purity, as compared with the resist 
coating process or developing process to be per- 
formed in the second chamber 1 30. Further, the resist 
coating process and/or developing process to be per- 
formed In the second chamber has a possibility of 10 
largely damaging' the cleanness and ? purity of ambi- 
ence gas, as compared; with the exposure process to 
be performed in the first chamber; For these reasons, 
an ambience gas of high purity is first supplied into 
the first chamber, and the gas used in the f irst cham- is 
ber is then introduced into the second chamber for re- 
use of the gais. 

Th gas subsequently used in the second cham- 
ber is then purified, to Improve or restore the clean- 
ness and purity, and thereafter the gas is introduced 20 
again back into the first chamber. This increases the ^ 
efficiency of use of gas considerably. Where the am- 
bience gas consists of an expensive gas such as hel- 
ium gasl for example, this provides a notable effect on 
decreasing'the running cost. 25 

The purity of ambience gas having been used in 
the first and second chambers is measure and, in ac- 
cordance with the measured purity, the capacity of 
gas purification is adjusted. This enables ambience 
gas purity control of extraordinarily high precision. 30 

[Embodiments] 

Now, an embodiment of a device manufacturing ^ 
method which comprises manufacturing processes, 35 
including a process to be performed through a proc- 
essing system described with reference to any one of 
the foregoing emt>ddinnients, will be explain^. 

Figure 4 Is a flow chart of the sequence of proc- 
esses for manufacturing mici-odevices such as a seiri^ 40 
iconductor chip (e.g. IC or LSI), a liquid crystal panel; 
a CCD. a thin film magnetic head; or a micromachine; ' 
for example. Step 1 is a design process for designing 
the circuit of a semiconductbr device: Step 2 is a i5roc- - 

ss for Imahufacturing a mask on the tiasis of the cir- 45 
cuit pattern design. Step 3 Is a process for manufac-' ' 
turing a wafer by using a material such as silicon. 

Step 4 is a wafer procisss which is called a pre- 
process wherein; by using the so prepared rihask a ^ 
wafer, circuits are practically formed on the wafer so 
througfi lithography. Step 5 subsequent to this is ah 
assembling 'step which is called a post-process 
wherein the wafer processed by step 4 is formed into 
semiconductor chips. This step includes assemblinig • 
(dicing and bonding) and padkagihig (chip sealing): 5^ 
Step 6 is an insiiectioh step wherein operability 
check, durability check and so oh of the semiconduc- 
tor devices produced by step 5 are carried out'With 



these proc sses, semiconductor d vices are finished 
and they are shipped (step 7). 

Figure 5 is a flowchart showing details of the wa- 
fer process. Step 11 is an oxidation process for oxid- 
izing the surface of a wafer. Step 1 2 is a C VD process 
for forming an insulating film on the wafer surface. 
Step 13 is an electrode forming process for forming 
electrodes on the wafer by vapor deposition. Step 14 
is an ion implanting process for implanting ions to the 
wafer. Step 15 is a resist process for applying a resist 
(photosensitive material) to the wafer. Step 16 is an 
exposure process for printing, by exposure, the circuit 
pattern of the mask on the wafer through the expos- 
ure apparatus described above. Step 17 is a develops 
ing process for developing the exposed wafer. Step 
18 is an etching process'for removing portions other 
than the developed resist image! Step 19 is a resist 
separation process for sieparaling the resist material 
remaining on the wafer after being subjected to the 
etching process. By repeating these processes, cir- 
cuit patteirns are superposedly formed on thie wafer 

The device manufacturing method of this em- 
bodiment enables manufacture of mlcrbdevices such 
as semiconductor devices of high density, with low- 
ered cost. * 

While the invention has been described with ref- 
erence to the structures disclosed herein; it is not 
confined to the' details set forth and this application 
is intended to cover such modifications or changes as 
may conrie within the purposes of the improveiments 
or the scope of the following claims. 



Claims 

1. A processing system, comprising: 

a processing chamber; 

circulating means for jDurifying an inside 
ambience gas of said jprocessing chamberandfbr 
circulating the purified gas back into said proc- 
essing chiamber; 

measuring rtifeans for measuring the purity 
of the ambience ^as; and 

adjusting means for adjusting the purifica- 
tion capacity of said purifying means in accor- 
dance with an output of said meiasurinig means. 

2. A systeni according to Claim 1 . wherein ah expos- 
ure process to a substrate, a coating process to 
the substrate' and a developing process to the 
substrate are to be performed in said processing 
chamber. 

3. Asysterh according to Claim 1 , wherein said proc- 
essing chamber has a reduced pressure inside 
ambience. - 

4. A p>rdcessihg system, comprising: 
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a first processing chamber in which a first 
process is to be performed therein; 

a second processing chamber in which a 
second process is to be performed therein; and 

means for introducing an ambience gas, 5 
having been used in said first processing cham- 
l>er for the first process, into said second chanri- 
ber for reuse thereof, 

5. A system according to Claim 4, further compris- io 
ing circulating means for circulating the ambience 
gas. having been used in said second processing 
chamber for the second process, back into said 
first processing chamber for reuse thereof. 

6. A system according to Claim 5. further compris- 
ing purifying meaiis for purifying the ambience 
gas circulated or to be circulated. 



7. A system according to Cljaim 6, further compris- 20 
Ing measuring means for measuring the purity of 

the ambience gas, and adjusting means for ad- 
justing the purification capacity of said purifying 
means in accordance with an output of said 
measuring means. ^ 25 

8. A system according to Claim 4. wherein the first 
process comprises an exposure process for a 
substrate, and wherein the second process com- 
prises^sit least one of a coating process to the sub- 30 
strate and a deyeloping process to the substrate. 

9. A system according to Claim 4, wherein at least 
one of said first and second processing cham- 
t>ers has a reduced pressure ambience therein. 35 

10. A system according to Claim 1 or 4, wherein the 
ambience gas comprises an inactive gas. 

11- A device manufacturing method for manufactur- 40 
ing a device by using a processing system as re- 
cited in any of of the preceding claims. 

12. A processing system or method in which gas. for 

example an inert ambient gas, is circulated for re- 45 
use in the same or another process. 



13. A processing system or method according to 
daim 12, wherein at least part of the gas used in 
one process is purified before being supplied for 50 
reuse in the same or another process. 
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(54) Processing systerh 

(57) A processing system includes a processing 
chamber (1 ) , a circulating device (6-10) for purifying an 
inside ambience gas of the processing chamber and for 
circulating the purified gas back into the processing 
chamber, a measuring device (11 ) for measuring the pu- 
rity of the ambience gas, and an adjusting device (10b) 
for adjusting the flow rate through the purifying device 
(10a) in accordance with an output of the measuring de- 
vice. In another form, a processing system includes a 
first processing chamber (101) in which a first process 
is to be performed a second processing chamber (130) 
in which a second process is to be performed and a de- 
vice for introducing an ambience gas, having been used 
in said first processing chamber for the first process, into 
the second chamber for reuse thereof. The gas subse- 
quently used in the second chamber is introduced back 
into the first chamber for reuse of the gas. At least a 
portion of the circulated gas is purified to increase its 
purity. A purity sensor (110) detects the purity of gas dis- 
charged from the second chamber and, in accordance 
with the detection, the rate of gas purification is adjust- 
ed. 
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